Problem/context: The Pacific island nation of Fiji Islands has high rates of endemic typhoid fever which is difficult to diagnose and often underreported. However, the majority of cases are preventable through use of safe water; adequate sanitation; vaccination; and, most sustainable of all, simple hygienic behaviour, such as hand washing with soap (HWWS). Despite many attempts by public health authorities, little progress has been made in the area of environmental adaptation and behaviour change.
T yphoid is endemic in Fiji as indicated by the 1847 laboratory-confirmed cases reported between January 2008 and July 2012. 1 To put this figure in context, the population of Fiji is approximately 840 000. The rate of typhoid fever has increased in recent years, likely due to a combination of surveillance improvements and rapid urbanization. In the past decade the poverty rate also rose from 25% to 50% of the population. As the poverty rate has increased, many Fijians have moved from rural areas to informal squatter settlements in urban centres where the majority have little access to clean water and sewerage infrastructure.
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Age and gender remain important to the epidemiology of typhoid in Fiji; the mean age of typhoid fever patients was 27 years, and 57% of cases were male (1043/1847). For both males and females, the age Correspondence to James Greenwell (e-mail: j.greenwell@auckland.ac.nz).
group with the heaviest burden of disease was 20-29 year olds. A combination of untreated waste; a proliferation of bore hole wells for washing and consumption; frequent flooding; and inadequate water, sanitation and hygiene infrastructure in the informal squatter settlements are associated with increased risk of typhoid fever. 2 The majority of typhoid fever cases (93%) that presented to hospitals in 2008 were ethnic Fijians, and more than half of those cases were males in the 20-30 and 30-39 age ranges.
CONTEXT
Previous research suggests that typhoid prevention and control require a multifaceted approach incorporating sanitation, low-cost hand hygiene and hand washing with soap interventions alongside vaccination programmes.
5,6
Greenwell et al. Typhoid fever: hand washing for disease prevention, Fiji during March of 2011. Discussions involving residents of a peri-urban informal settlement were conducted in Fijian by local undergraduate Fiji National University public health students who also transcribed and translated the discussion into English. The focus group discussions were imported into NVivo Version 9 to assist with data management for thematic analysis.
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OUTCOME
The following key findings from the group discussions and interviews were developed out of a thematic analysis of the interview data. Substantiating quotes from the members of the group with minimal identifier information gender (male [M], female [F] ) and group number based on age (18-29 years old [1] , 30 years old and above [2] ) are provided.
Confusion and ambivalence
For the majority of participants, perceptions about typhoid risk factors were obtained from a recent mass media prevention campaign. Typhoid prevention posters were used as decoration on the wall of the house where the interviews took place. Pamphlets, radio and television advertisements also promoted the risk of typhoid; however, attention on the disease rather than the common risk factors, such as poor hand washing efficacy, confused the focus for some participants. "...when I came home from work there was a pamphlet explaining typhoid, describing how it is spread and ways of preventing it; I also saw information on the TV. I am confused between typhoid and filariasis due to the information on posters in the hospitals and the pamphlets." (1F)
Contradictions or misinterpretation of public health messages was evident. Despite many participants being able to recite public health messages, experiential knowledge and behaviours were not consistent.
"The important message received from ads is washing hands after using the toilet and before meals. It is important for people to wash their hands to stop the spread not only of typhoid but also some other diseases. Sometimes I don't wash my hands because
Evidence from international studies indicates that between 30% and 45% of gastro-intestinal illnesses and a further 30% of acute respiratory illnesses can be simply prevented by adequate hand washing with soap at key moments: before handling food and after defecation.
7-9 Understanding the motivating factors for routine hand washing is essential to any initiative likely to result in sustained population behaviour change.
6,10
We conducted a qualitative study among residents of a urban settlement in Suva, Fiji, to (1) explore how people living in an informal settlement perceived the relevance and impact of hand washing to prevent typhoid, and (2) explore how the risk of typhoid is prioritized alongside other competing health and social challenges.
ACTION
A qualitative study design, using in-depth interviews and focus groups, was used to develop a detailed understanding of factors that influence habitual hand washing as a preventive measure against typhoid.
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The focus group discussion data was collected from a semi-urban settlement of around 400 people located near the capital city of Suva. The informal (i.e. urban slum or squatter) settlement is situated on the edge of the densely populated Suva-Nausori corridor. The settlement was established in the 1960s and received piped municipal water several hours per day to a few households and to a stand pipe following a typhoid fever outbreak in the early 2000s.
There were four focus groups (two male groups and two female groups) each with up to seven participants. The groups were divided by age roughly based on groups identified by a 2010 typhoid fever study from the Northern Division in Fiji. 4 The age groups were young males/females (aged 18-29) and older males/females (aged 30 and above). A sample of 27 participants was recruited for this study; the majority were indigenous Fijians and included a Methodist pastor from the settlement, a community prayer leader/community organizer, two local health centre nurses and a local behaviour change expert from a Suva-based nongovernmental organization. There were a total of five "thought-leaders" (e.g. church or women's group leaders) interview participants.
Focus group discussions and in-depth interviews were carried out in and around the informal settlement
landlords and health authorities (after a typhoid case was notified) were also evident. "...She doesn't want her family to go through what she did, and therefore she encourages hand washing in her family, but sometimes she forgets... (2F)
" (1M)
Community driven programmes -a key determinant of behaviour change?
Hand washing interventions were notably more salient when conducted by members of the local community. Ad hoc initiatives, presented by outsiders were undermined and largely were disregarded.
"...we talked about it once, but when the health workers leave things will go back to normal." (1F) "...Information directly from community members would make a difference, and people would actually act on the advice given because they have seen first-hand information about typhoid and not just heard or seen it on radio and television. Information given by those who have actually had typhoid is important. The ads on TV are good, but they're not as effective as community members going from house to house to inform people." (1M)
Bathing and laundry were the primary means of hand washing (by proxy) rather than deliberate hand washing with soap at the key junctures, such as when preparing food or eating meals. Laundry and bathing the body are so intrinsic to basic hygiene and are closely motivated by the need to nurture and or feel clean. Oral hygiene was also widely reported as habitual.
"Washing dishes and showering is one way we wash hands. Doing the laundry and washing the dishes are opportunities to wash hands." (2F) I do not believe that I would get the disease, but other times I do wash my hands." (2F) "...seeing the poster has brought about fear that typhoid is here and it is real; that fear encourages me to practise proper hygiene. Sometimes I don't wash my hands because I do not believe that I would get the diseases." (2M)
By far, the most significant driver to behaviour change was first-hand experience with disease in the local community.
"The community got really sick and they got scared and that was the factor when everyone started to pay attention. If there is a case around then we get really serious and start to worry." (1F)
"…don't want my family to go through what I did, so I encourage them, especially the children, to wash their hands." (2F)
Brand name soap -the ideal soap?
Female participants expressed preference for the widely promoted soap, Protex®. There was a pervasive belief that soaps were ranked in quality, and those that are promoted widely (on billboards) are most desired, even if not used. Indeed, the pervasive commercial advertising for more expensive soap brands was well recognized among female participants. The marketing and resulting perceptions among the participants contradicts the official hand washing media which advocate the use of more affordable laundry soap. Successful marketing of expensive commercial soap brands has led to the incorrect perception that expensive antibacterial soaps are required to prevent disease. "Sometimes people think it's a waste to use on the hands...it is not the only soap that kills germs... not everyone can afford Protex® soap. People think that hand washing with Protex® is the only way to prevent typhoid fever." (1F)
Emotional drivers to hand washing included disgust, protection and nurturance. Other affective motivators such as worry and fear about unwanted attention from Greenwell et 
to have minimal impact in providing a consistent and salient message that may, alongside other environmental changes, effect change.
Health communications addressing environmental adaptation behaviours (necessitated by contextual challenges) and that also provide feedback on the costs and benefits of hand washing behaviour might prove more effective than those that provide standard health education messages or hygiene techniques. Environmental barriers to hand washing, such as access to clean water and soap, were a significant but not exclusive deterrent to hand washing. These factors exist in the context of general ambivalence about the benefits of timely hand washing and perceptions of clean versus dirty hands. Common beliefs about bacterial transmission and risks to family health were somewhat erratic, based on prior experience and family routines and habits but not on formal knowledge or instruction. Health communications could also emphasize that relatively small amounts of water and soap can be effective if hand washing with soap is performed at minimum key junctures. Similarly, social barriers for hand washing with soap such as traditional gender and age (elder) related status influence behaviour and norm-setting in communities. Focusing on establishing behavioural norms that are responsive to the environment (that is, higher risk and lower resources) may produce longer-term intrinsic changes among that population.
CONCLUSION
Behaviour change is the single most challenging dimension of public health. Low efficacy health education efforts are testament to the public health challenges.
13-15
The added challenge for promoting hand washing is that the consequences are often delayed. Drawing upon the intrinsic values within a community such as looking good to others, protecting children and family, smelling good and not feeling dirty might have greater currency than objective instructional messages.
6,14,15
Either way, community-driven initiatives based on sound epidemiological evidence and health communication theory are likely to have significant impact and greater likelihood of sustainability beyond the life of the intervention. "...back at home at 6pm to have shower, wash properly then have dinner and off to bed...Wake up, brush teeth and wash face, sometimes bathe..." (2M)
Water -a pervasive environmental challenge Some households in the settlement still rely on well water; however, access to piped water has improved for many in the settlement since 2007. A fundamental and pervasive appreciation of the value of water was notable among participants. Clean water was a scarce commodity (particularly water that had not been preused or stagnant).
Poor access to water (due mainly to service cuts and shortages with piped water infrastructure) and soap combined with a belief that hand washing required large amounts of water undermined any behavioural intention. Indeed, laundry and bathing were considered higher priorities than hand washing. "...can't waste so much water just for washing hands, since there is shortage of water; it's time consuming to use well water during water cuts. The hands are just a small part of the body." (1F) "...People use basins to wash dishes, but they might use the same water to wash hands because they don't want to waste water." (2F)
DISCUSSION
Our findings reveal several key areas for potential improvement. First, confusion persists over transmission of and effective protection from typhoid fever within this settlement. Access to clean and reliable water remains a barrier; the reliance on stored water as backup for daily use is a disincentive for consistent hand washing with clean water. In addition, the mass marketing of antibacterial soaps has undermined the perceived efficacy of ordinary, low cost soaps for hand washing. Finally, social marketing efforts, such as posters and pamphlets are attractive and collectable, but appear
